Insulin responsiveness of CK-M and CK-B mRNA in the diabetic rat heart.
Decreased cardiac performance is a known complication of diabetes mellitus, but the detailed molecular mechanisms that are responsible for this contractile abnormality are only incompletely explored, and cardiac gene products of known function, which are markedly and actively insulin responsive, have not been described. Recently, we found that creatine kinase (CK) enzyme activity and CK-M subunit mRNA levels are decreased in the heart of rats with experimental diabetes mellitus. These abnormalities could be restored to normal with chronic insulin administration. The CK-M and CK-B genes are expressed in the heart, and we wanted to determine whether diabetes also induces a change in CK-B mRNA levels. Quantitation of CK-M and CK-B mRNA levels on Northern blots with specific cDNA probes showed that, in diabetic hearts, CK-B mRNA levels represent only 19.8% of control levels and are more markedly depressed than CK-M mRNA levels, which are 46.5% of control values. Acute injection of insulin led to a significant 1.6-fold increase in CK-M mRNA and a 2.2-fold increase of CK-B mRNA 5 h after insulin injection. CK-M mRNA levels were restored to normal within 12 h, but 48 h were required to restore CK-B mRNA levels to normal values. After 1 mo of insulin therapy, CK-B mRNA levels had risen 9.7-fold, exceeding normal values by 90%, whereas CK-M mRNA levels were at the normal level as previously shown. CK enzyme activity showed only a small response to insulin administration 48 h postinjection. Diabetes leads therefore to a marked lowering of CK-M and CK-B mRNA levels in the rat heart.(ABSTRACT TRUNCATED AT 250 WORDS)